The GO was assembled and electrochemically reduced in-situ on the SPR chips, as described in the previous reports.
1-3 The morphological changes on the sensor chip surface were characterized by AFM. This experiment was conducted to confirm the successful assembly of the GO on Au sensor chip and to demonstrate that the loss of GO was insignificant after the application of the high electrochemical reduction potential. The N1s spectrum can be fitted to two component peaks located at 398.4 eV and 399.8 eV, corresponding to pyridine-N and pyrrolic-N structure, respectively. In the survey scan XPS spectra, the R6G-doped ERGO materials seem to be effectively achieved, because the contents of nitrogen of ERGO are significantly.
DFT calculation of the broadening of the graphene band gap
When vacancies are introduced into graphene, the sharp states near the Fermi level will be present. Our simple model contains one C vacancy in the supercell with 200 carbon atoms, which corresponds to one of C vacancy concentration of 0.5%. Our results show that one sharp state apparently appears around the Fermi level in Fig. 6c due to a dangling bond of vacancy. Such localized electronic state will scatter the electron, thus decreasing graphene's conductivity. For our simple model, the calculated energy gap is 0.20 eV. However, when a R6G molecule gradually nears a vacancy in the graphene, one covalent bond will be formed between the amine group and the vacancy within the graphene. Such dangling bond of one C vacancy is saturated. Therefore, above sharp state induced by vacancy near the Fermi level disappear. Our results show that there are two peaks around the Fermi level for R6G doping case in Fig. 6d , exhibiting a very closely electron-hole symmetry. Such states induced by R6G doping are localized on both sides of Fermi level, thus the energy gap is enlarged. For our simple model, the calculated energy gap is 0.27 eV.
Therefore, based on our simple system, the R6G doping can lead to a broadening of the graphene band gap to a value of 0.07 eV.
